Q PR ‘{O .;:%
for=3 ol
T L300
WA

Evolution (Core)

"Life is a copiously branching bush, continually pruned by the grim
reaper of extinction, not a ladder of predictable progress."

Stephen Jay Gould

Stephen Taylor
Bandung International School



Possibly the best flash animation ever: (grab the time slider)

PALEOZOIC ERA
Carboniferous period

Pangaea

http://www.johnkyrk.com/evolution.html
®


http://www.johnkyrk.com/evolution.html

The cumulative change in the heritable
characteristics of a population.

Evolution:

cumulative change: small changes upon small changes over many generations

heritable characteristics: gene-controlled factors
population: not an individual

See how the evolution of the eye took millions of years:
Stages of eye complexity in mollusks

simple optic cup
(“pinhole-lens eye with primitive lens complex eye
pigment spot pigment cup eye; Nautilus) (Murex, a marine snalil) (octopus{
photoreceptor phot?receptor Spthesum epithelium refractive lens
| a -
?:t'cols el refractive lens
| nerve cells)

T
fibres . perve

epithelium | |epithelium

photoreceptor
layer (retina)

http://www.britannica.com/EBchecked/topic-art/458127/74661/Steps-in-the-evolution-of-the-eye-as-reflected-in
a
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Charles Darwin (1809 - 1882)

Before you go through this unit, complete this reading:

http://www.guardian.co.uk/science/2008/apr/27/genetics.darwinbicentenary
O

Or download it and answer the questions here: https://www.box.net/shared/6dx95t6ma6
o3
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Darwin finishes studies Older Darwin

Naturalist and author of

& joins Beagl ¥ g :
Joins beagle voyage '‘On the Origin of Species'

making notes and collecting

samples from around the world. Herbert Spencer:
"Survival of the Fittest"

Archaeopteryx
fossil discovered

formulates mechanism
for populations splitting
into new species

published 'On the Origin of Species by

ttp://www.biology.ed.ac.uk/public/images/c_darwin.jpg

$R7 L aia
AN contact from Alfred means of Natural Selection'
© Young Darwin Russell Wallace about Dawkins on Darwin:
Naturalist on board his own ideas on species

the HMS Beagle

Find out more about his life:

http://www.aboutdarwin.com/timeline/time_01.html
0

http://www.youtube.com/watch?v=RUfAuRYEX_w
(&


http://www.youtube.com/watch?v=RUfAuRyEX_w
http://www.aboutdarwin.com/timeline/time_01.html

) ST, can we doubt (remembering that many more individuals are born than can possibly
survive) that individuals having any advantage, however slight, over others, would have the
best chance of surviving and procreating their kind? On the other hand, we may feel sure that
any variation in the least injurious would be rigidly destroyed. This preservation of favourable

variations and the rejection of injurious variations, | call Natural Selection’
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Attenborough on Darwin (he was also young once!):

http://www.youtube.com/watch?v=uzT7U4k522Pg
(&)
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Populations tend to produce more offspring than the environment can support.
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Populations tend to produce more offspring than the environment can support.

Struggle for Survival

(Nature red in tooth and claw*)

*who wrote that?
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Genetic Variation

There is almost infinite genetic variation in gametes as a result of meiosis.

1. Crossing over in prophase | creates new combinations of alleles
on a chromosome (recombination).

——
="
2. Random assortment of chromosomes in metaphase |
gives a huge number of combinations of maternal/paternal

chromosomes in the daughter cells. The larger the number of /s
chromosomes, the greater the variety (2" = 2°* = 8,388,608 é E

combinations in humans) T/jﬁ

Even more variation!

In sexual reproduction, any one of those gametes can randomly fertilise any one of the

gametes from the other individual. Added to this, non-fatal gene and chromosome mutations
can create new alleles and thus new elements of diversity.



http://www.slideshare.net/gurustip/meiosis-core
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Mutations that give an advantage are selected for.

The individual which can best compete in the struggle for survival
will survive long enough to reproduce - and pass on the trait.
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A mutation or trait that means an individual is
less well suited to the environment will make it
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Try this evolution lab to see natural selection in action.

What happens to:
1. The original phenotype population?
2. The intermediate population?

3. The population overall?
4. Any injurious mutations that occur randomly?

2 ar —— 20 Phanotype
3 Frequency
e — - 10
i jf 2l =t
e B % B ofl TR s 10013 1% __im R S
Phenotype | Syce I current | ) Selection Strength = 0.8
Nuuﬂoon Cycle @ one cycle @ CVle 5 | iennates 03

NATURAL SELECTION SIMULATION

CONTENTS MELP

(2 Animate

@ Rl n : @ to Cycle 50

xmxxxxxxxxxxxxxxxx

http.//\\ ww.biologyinmotion.com/
Q
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resistant strain survives non-resistant strains killed
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we can observe evolution in
Bacteria O species with short life-cycles
reproduction

Variation
reproduction

Antibiotics

OQ QO > Resistant bacteria cannot
\)\\ be killed by antibiotic
@ Genes for resistance passed on

QO OQ Resistant population grows




Antibiotic Resistance: evolution in action
e Y. SR Staphyloccoccus aureus - bacteria
g S el _— W\
( ," ... Methycillin-resistant (MRSA)
. (Cg Protesn w . Variation: s ;
\ e Methycillin-susceptible (MSSA)
Environmental change: application of methycillin
Tlpwmma?ﬂnt.c::wkntdnlocushll"_‘:inllbiolks.hlml ReSUIt: MSSA is ki”ed
MRSA survives

MRSA reproduces
Bacteria Resistant gene proliferates

reproduction / 1 \ S . U -
ﬁ oh(tp://uww.nlcolcwolflrl.comfponfollo/AnlmnNon’\lK\‘,-\.hlml

Variation .@.
MRSA population increases

3

reproduction

Antibiotics

O QQ >"C Resistant bacteria cannot
be killed by antibiotic

Genes for resistance passed on

: : : : Resistant population grows

MRSA is dominant strain

Methycillin is no longer
effective against infection


http://www.nicolewolfart.com/portfolio/Animation/MRSA.html
http://www.sumanasinc.com/scienceinfocus/sif_antibiotics.html

Peppered Moth Melanism:evolution in action
Peppered moth (Biston betularia)

Selection pressure: predation by birds

Variation:
White phenotype (typica)
common before industrial revolution

camouflaged against white lichen
on trees

Dark Moth
population

Black phenotype (carbonaria)
common after industrial revolution o =

camouflaged against black soot

http://www.techapps.net/interactives/pepperMoths.swf
&)

Environmental change: sooty pollution from factories
TNV ORI (A S Jt Play another one here:
esult: typica stands out against soot-covered trees :
P . % Virtual Peppered Moths
carbonaria is camouflaged by black soot (‘a g

typica population declines due to predation
carbonaria population increases

http://wwwé.district125.k12.il.us/~nfischer/Moth/

This has reversed again with clean air policies. o


http://www.techapps.net/interactives/pepperMoths.swf
http://www6.district125.k12.il.us/~nfischer/Moth/
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Pesticide Resistance: evolution in action

Complete the tutorial here:
http://www.mhhe.com/biosci/esp/2001_gbio/

folder_structure/ev/m2/s1l/evm2sl_6.htm
a

Variation: Most individuals are susceptible to the pesticide.
Some carry a gene for resistance

Environmental Change: pesticide sprayed

Result: Susceptible population reduced
Resistant population survives and reproduces

Gene for resistance increases in frequency
Resistant population dominates
Examples: resistance of malaria to DDT

rats can increase tolerance of rat poison
colorado beetle resistance to pesticides


http://www.mhhe.com/biosci/esp/2001_gbio/folder_structure/ev/m2/s1/evm2s1_6.htm
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Colorado Beetle: Pesticide Resistance

e Feed on potato plant foliage
e Can destroy a whole crop
e Reproduces quickly

Cumulative number of different active ingredients
50 « to which resistance has been reported

Cumulative Number of Chemicals

0 T T T T T

1960 1970 1980 1990 2000
http://www.potatobeetle.org/AJPR Review.html
)

(

Over time, the colorado beetle has developed resistance to

many common insecticides. Read the research paper here:
http://www.potatobeetle.org/AJPR_Review.html
3

Leptinotarsa decemlineata {


http://www.potatobeetle.org/AJPR_Review.html




